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(57)Abstract: 

PURPOSE: To conduct the detection quickly and accurately in clinical examinations, esp. those 
involving food poisoning or food examinations. 

CONSTITUTION: The objective probe. consisting of a probe for a DNA or RNA nucleic acid 
having a specific sequence. The second objective method for detecting Campylobacter jejuni 
using this probe. With this probe, Campylobacter jejuni can be detected quickly and accurately; 
besides, there is no need for any medium for specimen transport. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Campyrobacter characterized by being DNA or the RNA nucleic acid probe which has 
the following array or its complementary sequence Probe for JIEJUNI (Campylobacterjejuni) 
detection. 

10 20 30 40 50 GAXACGCXAG CGCGCCAGGC CCAXGCAAXA CACXGCAAGX GCAAGCGAAC 
60 70 GAXGGAAGCA GCXAGCXXGC XAGAXGA (in the Case [ In however, the Case of DNA 
Array ] of X=T:RNA Array X=U) 

[Claim 2] Campyrobacter characterized by being DNA or the RNA nucleic acid probe which has 
the following array or its complementary sequence Probe for JIEJUNI (Campylobacterjejuni) 
detection. 

10 20 30 40 XGACGGXACC XAAGGAAXAA CGCCACGGXA ACXCCGXGCC AGCACCGCG (in 

the Case [ In however, the Case of DNA Array ] of X=T:RNA Array X=U) 

[Claim 3] It is Campyrobacter characterized by being 15-35 which are guided from the array 

indicated by claims 1 or 2, DNA which has the array of 18 to 24 nucleotide, or its complementary 

sequence preferably, or an RNA nucleic acid probe. Probe for JIEJUNI (Campylobacter jejuni) 

detection. 

[Claim 4] Campyrobacter indicated by claims 1 and 2 or 3 Campyrobacter characterized by 
carrying out hybridization of the probe for JIEJUNI (Campylobacterjejuni) detection to the 
nucleic acid belonging to the stock which denaturalized when required at first in the case of the 
duplex chain, and which should be identified, and performing alternative detection or 
identification The JIEJUNI (Campylobacterjejuni) detection approach. 



[Translation done.] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran^web„cgi^ejje?u=http%3A%2F%2Fwww4.ipdl.i... 2007/04/25 



JP,06-090795,A [DETAILED DESCRIPTION] 



1/5 ^— V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is Campyrobacter in a clinical laboratory test especially the 
inspection concerning food poisoning, or food evaluation. It is related with detection of JIEJUNI 
(Campylobacter jejuni). 
[0002] 

[Description of the Prior Art] Although Campylobacter is not related with the cause of diseases, 
such as a man or a miscarriage of an animal, septicemia, and fecundity ileitis, and the check is 
not yet carried out to Campyrobacter, the microorganism similar to Campyrobacter is isolated 
from the homosexual's excrement (J.Infec.Dis. 149: Fennel et al (1984), 58) and gastric ulcer 
biopsy (12: Kasper etal (1984), Infection, and 179), Furthermore, Campyrobacter It is supposed 
that it is JIEJUNI one of the important reasonable strains constituting diarrhea (Blaser et al 
(1979), Ann.Intern.Med.91; 179) of people and the cause of pneumonia (Morris et al (1985), 
Manual of Medical Microbiology, .Lennetteet al, American Sciaty for Microbiology, 
Wasington.D.C). 

[0003] Campyrobacter in a clinical sample Existence of JIEJUNI is detected by the following 
approaches. That is, the sample prepared appropriately first is cultivated on the microbiological 
culture medium under the conditions suitable for growth. It is the approach of taking several 
days to start and end generally about the colony obtained by culture in 48 hours after extraction 
of a sample of checking the existence, morphological and by inspecting the biological description. 

[0004] However, by the above-~mentioned approach, it has the problem that there are many 
points difficult also on a technique besides the thing for which it takes time amount too much — 
the environment of microaerophile nature is required of culture. So, recently, the DNA probe 
method or hybridization method which used the oligonucleotide has come to be tried, for 
example, Kohne[ — one approach Biochemical Journal 8:1104-1118(1968)] and others prepares 
the probe of a rRNA array — arguing — **** — Pace and Campbell[ — Journal of Bacteriology 
107 : 543-547(1971)] It is arguing about the hybridization method for quantifying extent of the 
homology of rRNA from a different bacteria kind, and such homology. Sogin[Journal of Molecular 
Evolution 1 [ furthermore, ] : the primary-structure property of a different ribosomal RNA 
molecule for phylogeny theory-related evaluation is used for 173-184(1972)] and others — a 
logical and practical viewpoint — arguing — **** — Fox[International Journal of Systematic 
Bacteriology 27 : 44-57(1977)] — it is arguing about the comparison catalog method to a 
procaryote classification, moreover, Kohne ** — Gen-Probe The strategy for obtaining the 
nucleic-acid fragment for using it as a probe to a ribosomal RNA molecule in an application 
patent (1983) of a shrine is described. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is DNA which may be used for the 
DNA probe method or hybridization method which used the oligonucleotide or RNA, especially 
Campyrobacter. Campyrobacter which carries out hybridization to the complementary DNA or 
the RNA array which belongs to the stock which denaturalized beforehand, and which should be 
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identified if required when it is a double chain at the beginning used in order to detect 16SrRNA 
gene of the JIEJUNI origin The oligonucleotide probe for JIEJUNI detection, and Campyrobacter 
in causative-micro-organisms-of-food-poisoning inspection It is going to offer detection method 
[ that JIEJUNI is simple and high sensitivity ]. 
[0006] 

[Means for Solving the Problem] this invention person etc. searches widely about DNA or RNA 
which may be used for the DNA probe method or hybridization method which used the 
oligonucleotide, and is Campyrobacter. It succeeded in creation of the oligonucleotide hybridized 
on 16SrRNA gene and the selection target of JIEJUNI, and this invention was completed. 
[0007] That is, this invention consists of the following four invention. 

** Campyrobacter characterized by being DNA or the RNA nucleic acid probe which has the 
following array or its complementary sequence Invention about the probe for JIEJUNI 
(Campylobacter jejuni) detection. 

10 20 30 40 50 GAXACGCXAG CGCGCCAGGC CCAXGCAAXA CACXGCAAGX GCAAGCGAAC 
60 70 GAXGGAAGCA GCXAGCXXGC XAGAXGA (in the Case [ In however, the Case of DNA 
Array ] of X=T:RNA Array X=U) 

** Campyrobacter characterized by being DNA or the RNA nucleic acid probe which has the 
following array or its complementary sequence Invention about the probe for JIEJUNI 
(Campylobacter jejuni) detection. 

10 20 30 40 XGACGGXACC XAAGGAAXAA CGCCACGGXA ACXCCGXGCC AGCACCGCG (in 

the Case [ In however, the Case of DNA Array ] of X=T:RNA Array X=U) 

It is Campyrobacter characterized by being 15-35 which are guided from the array indicated 
by the above-mentioned or DNA which has the array of 1 8 to 24 nucleotide, or its 
complementary sequence preferably, or an RNA nucleic acid probe. Invention about the probe for 
JIEJUNI (Campylobacter jejuni) detection. 

** Campyrobacter indicated by the above-mentioned or Campyrobacter characterized 

by carrying out hybridization of the probe for JIEJUNI (Campylobacter jejuni) detection to the 
nucleic acid belonging to the stock which denaturalized when required at first in the case of the 
duplex chain, and which should be identified, and performing alternative detection or 
identification Invention about the JIEJUNI (Campylobacter jejuni) detection approach. 
[0008] This invention is explained more below at a detail for an understanding of this invention. 
The probe in probe this invention is Campyrobacter. It can acquire from JIEJUNI DNA or a 
ribosome, or can compound by in vitro. In order to use it effective in detection assay, the probe 
of 1 5 or more bases has the desirable die length of a probe, that to which that [ the probe's ] by 
which the indicator is carried out by the well-known approach of generally enabling those 
detection was desirable, and, as for the desirable DNA probe, the radiation indicator was carried 
out for example, using 32P grade — or a nonradioactive indicator is given using a compound 
alternatively combinable with the directions matter which forms a detectable compound or 
detectable complex. As said complex, avidin, a biotin and an antigen, an antibody, and an enzyme 
and a compound like the substrate corresponding to it are mentioned. As another non-isotopic 
labeling, a fluorescence compound, a compound with high electron density, acridine ester, and 
luminescence lanthanides are mentioned. 

[0009] The probe of this invention is Campyrobacter. It is a nucleic acid probe for using for 
detection and identification of a bacteria microorganism of JIEJUNI, and the probe of this 
invention is Campyrobacter in accuracy more. They are DNA which consists of a unique array of 
DNA or RNA useful in order to detect and identify various bacteria kinds of JIEJUNI specifically 
by which the indicator was carried out respectively preferably, or an RNA nucleic acid probe, i.e., 
Campyrobacter. It is the specific probe of JIEJUNI. . Campyrobacter of this invention The 
specific probe of JIEJUNI is characterized by having the following array or its complementary 
sequence. 

10 20 30 40 50 GAXACGCXAG CGCGCCAGGC CCAXGCAAXA CACXGCAAGX GCAAGCGAAC 
60 70 GAXGGAAGCA GCXAGCXXGC XAGAXGA (in the Case [ In however, the Case of DNA 
Array ] of X=T:RNA Array X=U) 

or — 10 20 30 40 XGACGGXACC XAAGGAAXAA CGCCACGGXA ACXCCGXGCC 
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AGCACCGCG (in the case [ In however, the case of a DNA array ] of X=T:RNA array X=U) 
It is characterized by 15-35 which are guided to a list from the array indicated above, and having 
the array of 18 to 24 nucleotide, or its complementary sequence preferably. Preferably, 15-35 
which are guided from the array indicated above, and the probe with which indicator oligomer ** 
of 18 to 24 nucleotide consists of complementary oligomer are probes desirable for this 
invention, and, specifically, the following array is mentioned. 
10 20 30 

• CTATGCGATC GCGCGGTCCG GGTACOnAT GIGA 

10 20 

• GnCACGTTC GCHGCTACC TTCG 

10 20 

• nATTGCGGT GCCATTGAGG CAC 

[0010] Acquisition with a welhknown present condition technique is possible for these nucleic 
acid probes, and they are obtained by various roots especially gene engineering, the direct 
manual, or automatic composition. 

[001 1] For rRNA of other living things, acquisition of a probe, the synthetic this invention person, 
etc. are Campyrobacter without homology first. Reverse transcriptase was used, and rRNA of 
JIEJUNI and the complementary DNA array were isolated, and were identified. Reverse 
transcriptase is the approach of using RNA as mold, imprinting it and making a complementary 
DNA strand (cDNA), and was able to compound rRNA to cDNA of Campylobacter jejuni by using 
this enzyme. After identifying the DNA fragment which carries out the cord of the 16SrRNA(s) 
by hybridization, the nucleotide sequence of those DNA was determined by the standard 
approach (for example, Sanger etal, 74: 5453 (1977), Proc.Natl.Acad.Sci). The homology region 
and the heterology field were determined as compared with other various rRNA arrays released 
to the degree in this nucleotide sequence. The formation of a subclone or an oligonucleotide 
automatic synthesizer unit is used for a field without the array and homology of the others 
released, and it is Campyrobacter. The JIEJUNI DNA fragment was obtained. These 
characteristic Campyrobacter The indicator of the JIEJUNI DNA fragment is carried out using 
32P or 35S, and it is Campyrobacter. JIEJUNI and non-Campyrobacter It can be used as a probe 
for examining to the both sides of JIEJUNI. Moreover, if , a probe array can be included in a 
vector and the obtained vector can also be used as a probe. The vector used for this must not 
have homology in neither of non-Campyrobacter . JIEJUNI which may exist in the sample 
examined. 

[0012] Campyrobacter The array of a probe specific to JIEJUNI is explained below. The array 
numbers 1 and 2 in a (array table) are Campyrobacter. The nucleotide sequence of two parts of 
JIEJUNI 16SrRNA is shown. This array is computer program FTgenetics (GENETYX). It uses and 
they are two kinds of data banks. GenBank (the U.S.Department of Health and HumanServices) It 
is non-^Campyrobacter when it compares with the nucleic-acid array indicated by EMBL 
(European Molecular Biology Laboratory). It is the part in which certainly differing in the field of 
JIEJUNI and a base some was checked. 

[0013] Although the probe of this invention has the above-mentioned array, it is not limited only 
to them and, in addition to the array shown in the array numbers 1 and 2. also contains a probe 
with 15-35 which are guided from those arrays, and the array preferably constituted by the 
oligomer or complementary oligomer of 18 to 24 nucleotide. These probes can also be used 
combining two or more kinds of probes. 

[0014] How to compound polynucleotide pro-BU using an oligonucleotide automatic synthesizer 
unit is explained below. Polynucleotide pro-BU of 34 nucleotide chain length with the following 
convention array was compounded by the thio phosphite method (JP,61-180002,A). When 
composition was completed, the polynucleotide was separated from support, the specified 
substance was able to be isolated preparatively by HPLC using CIS column by the known 
chromatography method, and the polynucleotide with about 99% of purity was able to be 
obtained. As compared with the standard polynucleotide of 34 bases, generation was checked for 
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the created polynucleotide by electrophoresis. 

This polynucleotide after checking that the base sequence of the polynucleotide created by the 
approach of 5 -CTATGCGATC GCGCGGTCGG GGTACGTTAT GTGA -3' above is right with a 
known dideoxy chain termination method is Gampyrobacter. It investigated whether it would 
combine with 16SrRNA(s) of JIEJUNI. First, Gampyrobacter 16SrRNA(s) were extracted from 
JIEJUNI a phenol chloroform extraction and by operating ethanol precipitation etc. It checked 
that mixed the created probe with this, made reverse transcriptase act under alpha-35 S-dATP 
existence, this probe became a primer, and the cDNA expanding reaction was advancing using 
approaches, such as an electrophoresis method and autoradiography. It checked that created 
polynucleotide pro-BU checked 16SrRNA(s) made into the target, and was combinable with this 
result. 

[0015] If these nucleic-acid arrays are required when it is a duplex chain at first, they have the 
property which forms the complementary DNA or the RNA array which denaturalized, and a 
hybrid. Incubation in a basic culture medium, the rise of culture-medium temperature, and these 
2 process can combine the denaturation of a nucleic acid, or an operation of microwave can 
perform it again. Hybrid formation can be performed by various approaches. 
[0016] The indicator of the probe of this invention is carried out to this contractor about the 
indicator of a nucleic acid probe by one of the well-known approaches. For example, this is also 
well-known, although an indicator is carried out with the radioisotope of 32P grade or an 
indicator is carried out with nonradioactive isotopes, such as an enzyme. In a certain case, 
although the indicator of the probe is not carried out with an enzyme, it is chemically embellished 
with the biotin which can exist for example, after hybridization. 
[0017] - - 

[Function] all Gampyrobacter to which, as for the probe of this invention, this probe exists in a 
sample forming nucleic-acid hybrid complex and detecting this complex by contacting this probe 
to the bacteria in a sample, under the conditions rRNA of JIEJUNI and whose hybridization 
become possible, — Gampyrobacter in a sample existence of JIEJUNI — being detectable — 
Gampyrobacter in a sample it is proof about existence of JIEJUNI — it can shine. Especially 
almost all genes consist of compound mixture of rRNA[protein and RNA. In all living things, 
participate in translation of genetic information, and it has the multiplex copy of] to which three 
sorts of different ribosomal RNA molecules exist in bacteria (5S, 16S, 23S) (Noller (1984) 
Ann.Rev.Biochem.53: 1 19). Various bacterial cells are about 1.2x104. Since the ribosome of an 
individual is included, any cell is at least 1.2x104. As opposed to each rRNA of a molecule being 
included Since other genes in bacteria only recognize 1-2 copy existence per cell, and the 
mRNA product is not stable and it moreover does not always imprint, Detection of rRNA by 
hybridization is about 104 to the hybridization to DNA of other genes. Twice sensibility will be 
good. 
[0018] 

[Example] Three sorts of probes (GJ31, CJ32, CJ41) which have the array shown in the array 
number 1 or 2 and the following arrays with homology are compounded by the above-mentioned 
thio phosphite approach, and it is Gampyrobacter by hybridization assay. JIEJUNI and non~ 
Gampyrobacter The identification trial was performed about JIEJUNI. 
10 20 30 

CJ31; CTATGCGATC GCGCGGTCCG GGTACGHAT GTGA 

10 20 
CJ32; GTTCACGTTC GCHGCTACC TTCG 

10 20 
CJ41; TTATTGCGGT GCCATTGAGG CAC 

The result of a trial was shown in Table 1. It is GJ31 and GJ41 among these probes so that 
clearly [ in Table 1 ]. Gampyrobacter A specific thing is shown in JIEJUNI and it is non- 
Gampyrobacter. With DNA of the JIEJUNI origin, or RNA, hybridization was hardly performed. 
However, pseudopositiveness remarkable about GJ32 is seen and it is Gampyrobacter about 
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CJ31. Possibility that a part of JIEJUNI would be detectable was shown. In addition, non- 
Campyrobacter shown in Table 1 The bacillus of JIEJUNI is Campyrobacter. In JIEJUNI 
inspection, it Is a part of the strains which can serve as a subject of examination. 
[001 9] 
[Table 1] 

^1 mrnmo^m 
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[0020] 

[Effect] Campyrobacter using the probe of this invention Detection of JIEJUNI gives a quick and 
exact result, is the laboratory of clinical or food, and is Campyrobacter in a sample to the inside 
of a short time. The existence of JIEJUNI can be investigated. Moreover, the detection approach 
of this invention is Campyrobacter in order to be dependent on the bacterial nucleic-acid 
content instead of a biological property with much other various fluctuation. Not only a typical 
kind but a non-type-kind is biologically [ JIEJUNI ] detectable, and further, since this detection 
approach does not need the cell which not necessarily survives for detection, it does so the 
outstanding effectiveness that the need for the transport medium for transportation of a sample 
to a laboratory is remove. 
[0021] 

[Layout Table] array number: — die-length [ of one array ]: — mold [ of 77 arrays ]: — number 
[ of nucleic-acid chains ]: — single strand topology: — class [ of straight chain-like array ]: — 
16SrRNA array GAXACGCXAG CGCGCCAGGC CCAXGCAAXA CACXGCAAGX GCAAGCGAAC 
GAXGGAAGCA 60 GCXAGCXXGC XAGAXGA 77 array number: — die-length [ of two arrays ]: 
— mold [ of 49 arrays ]: — number [ of nucleic-acid chains ]: — single strand topology: — class 
[ of straight chain-like array ]: ~ 16SrRNA array XGACGGXACC XAAGGAAXAA 
CGCCACGGXA ACXCCGXGCC AGCACCGCG 49 

[Translation done.] 
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m't:^±i>t:n/\^^- vx v3.::i1^fcB^:t-U zS:?lO 
b:t5^ \^zfa-yRlS'M^mm^mz^{i-^i3:^tia/<. 



(3) 



nmW- 6-9 0 7 9 5 



[0 0 0 6] 

^Vir-va >;£(C{s£ffl*tl#^ D N AXIiR N AfCO 
l^Tj£<^i^L. :^3>eP/\^^- vxv3.i:i(D16 
S r RN AitiE^jTS^Wl^/x^^^U^^X-r-S^rUa 

10 20 



[0 0 0 7] m-ib. ::^%m\t\ikT(DA^mt'^ht^^^(D 

© Tmmm'^{t^(DmtmMim'^m't ^ d n axi^ir 

^— vxva.n ( Campylobacter jejuni ) ^\hM'7u 



30 40 50 

GAXACGCXAG CGGGCCAGGC OOmOkm CAGXGCAAGX GGAAGCGAAC 

60 70 
GAXGGAAGCA GGXAGCXXGC XAGAXGA 

ifzfzLDNAmmcom't x = t: RNAmmcDm-^ NAmm'7a-y'(:&^zt^muit't^i3:yt:ay\^ 

X = U) vxva.z: ( Campylobacter jejuni ) :^[ii^:7'P 

10 20 30 40 

XGACGGXACC XAAGGAAXAA CGGCAC6GXA ACXCCGXGCC AGCACCGC6 



(/c/£L D N AiE^ljCO:^'^ X = T : R N AiB^lj(7)ii^ 
X = U) ' 

it^comn^mm^^f ^ o n axi^r n a^^^m^t'd - 

3?^ -e fe -i) c <!: ^ # tt f -5* :^ > If P / N ^ - x v 
- ( Campylobacter jejuni ) ik^mzf^-yizmir^^ 

mo 

€> ±IfiCDs ®x^*(3)^cfBm$4^/c±I>ep/\^^~ 

vxi^o.:!. ( Campylobacter jejuni ) i^fctS^'T'P — 

i^^xitm-M^no zt^nmtr^tt^tfn/ic^^- 
iyjLiyn,— ( Campylobacter jejuni ) ^lhy5}HzM't 

[0 0 0 8] :$:^BMCommo:)fzdb{ziiiTlz:$:^BM^^^J 

a.-DN Afe-i)l>(^U^"y-A7bM^IXt#-r-^>6^. 
{tin y'ltroV^m-t ^ tt<\^^m^ o ^ihTv^-^lz:^ 
mzmm-t^btzisbizit. ya-y'<D&i^:h<-] 5mm\ii± 

10 20 



th^'sjmizf ^<ikm(Dyjmz^ ^jmrn^tixi^^ijot^ 

$f^L<. ^iT^Ll^DN a ^T'D <5i]x.l^'32p^^ 
m I ^ T felt felSit ^ ;K t CO i: ;{)^ . fe L > l^fcB Wt^ 

f ^ C ^ ^ ^b^ifel l^ T ^ffi ^ 
[0 00 9] :^^B^c0 37'P™:7(^. :ti>ep/\'^^-- 

i>j^i^:i-zL(Dmmm±m(D^mRummzmi^^tzisb0 
mmizi^i^RifmM'r^fz^\z:nmtj:^ #>t?^?^L<ii 

^it *4afc DNA^f-f^RNA m^mmmt-^ ibtj:^DN 

A^tzitRN A^^my'o-y^ gpt). *>ep/\^^^-- 
ep/^^^- vx viLzicDiftmfi^^^'p-^?!^. TtaiE 

30 40 50 



(fcffUDN Aia^ljCT^ii^ 
X = U) 



itzfz L D N AlB^ljCD:^'^ 
X = U) 



GAXACGCXAG CGGGCCAGGC CCAXGCAAXA CAGXGCAAGX GGAAGCGAAC 

60 70 
GAXGGAAGCA GGXAGCXXGC XAGAXGA 
X = T : RN AiS^iJCDii-^ JLlt. 

10 20 30 40 

XGACGGXACC XAAGGAAXAA GGCCAGGGXA ACXCCGXGCC AGCACCGCG 

X = T : RNAW,m0m^ 5. L < 1 8 - 2 4 3? ^ U^T K(DiS?ij3l(*'^0 



{zmm^Hfzmmt'^ibmm^tl^^ 5 --3 5. b^l< 



(4) 



*#rJ^ 6-90 7 9 5 



10 20 30 

• CTATGCGATC GCGCGGTCCG GGTACGmi GTGA 

10 20 

• GTTCACGTTC GCTTGCTACC TTCG 

10 20 

• TTATTGCGGT GCCATTGAGG CAC 

[0010] :iHh^(Dmmy'o~y{tm^(Dm^i^m-(s 

[0 0 1 1 ] zfn-ymmt^m 

^ L o it $E¥Pm R N A IIM L r {f C ^ r^t'h ^ 

i:i>zL-(D r RN AT^^tb c D N A ^-^/t-f ^5 C ^ 7(}<ai^ 
tzo U K^f^j^ic^:: cfc y 1 6 S r R N A$i3- 

'i)DN A37^-i7V> h^lHj^Lyc^s ^ttbCDD N ACD 
[^^m^mm^:^}^ (^J^f^'Sanger etal. 7 
4: 5453 (1977). Proc. Nat L Acad. Sci ) (c<:fcy;*:^L 

0m^(7) r RHAw^mttt^L. mmmMmj^rJtmm 
mum ^ ;* :s L /c o <^>m^i^xl^^m(Dw^mtmmi±(D 
mi^$wm^'^y'pi:^->it:^it^^j zs^o i^-tf- fsii] 

- vxv:x:=.DNA'7^^''^>h$32p^[^< (^35 s 

=^ffii^r«itL. :^>ep/<^^- vxi;zLi:i;5tt>*i^ 
^^-^zfu-'ytx^xmi^hz.t^^^^o c^xl^ffi 

[0 0 12] ±j>eP/\^^^- vx^^rLiilzi^Mfr^T^j: 

fc(t^iB^ijl=-^l :&U'2(^. :^>eP/\^^- vxv 
6 S r RN A0 235^^(7) J? ^ U:^-^ KIB^iJ^^L 
Tl^^o CCOiS^ijl^z] >ezL-^-:7'P^''^A • vxt- 
^ < ^ X (GENETYX) $^tNT. 2fi^lCZ)-T-^/<>^ 
GenBank (the U.S. Department of Health and HumanS 
ervices) <b:EMBL (European Molecular Biology Labora 

tQry)\zmm^^xi^^mmMmtmxi.fzw. mtii^ 



e p / \ ^ ^ - V X V ZL - <h: m.mm.mmm'^mmzm 

[0 0 13] :^mmzfu-':J{-t. ±IEi5^j^^-r^*; 

(DX^^t^. •^tibf£{t(cPI^^tt'§)4;COT?(i7a:< . IB 
^«^1 'BLlS2.\z^.\^fzW.m\z-mK.. -^tibCDlB^ijTbNb 
mm^^^ 1 5-3 5. L<(i1 8-24p^^U:t- 

ti'?)iB^>j^l^o-7'p-~:7^t,#t;^(DT?fe^o c;hb<D 

3?'p-:7{*. zmmM±<D-ju--:?^m^'^t>-^±xm.m 

-t^ZLt^X^^o 

[0 0 1 4] :t' J ^ K ili-^^^M ^ffi t^T 

tKU U::^-^^ K3^P-:7^^ft'r^:;^;i^iUTl::ia0J 

U3?^ U:t^ K:7'P'--:7^5^:t7t^X-7T-f h;^ (twPJBS 

6 1 - 1 8 0 0 0 2) (CcfcoT-B'/tL/ro -a-iSTb^^T L 
t-b. /~K'J5^^ U:t^ K^fii*:6^b:h^StL. g^^cD^P 
h^'^Z? ^ -m\Z^hC\^±'yA^mi^fzH P LCIC 

K^. mm;77ctt-e3 4^»cDgif7^°'jX^U:f5^K<!:it 

5' - CTATGCGATC GCGCGGTCCG GGTACGTTAT GTGA - 3' 

^ij 3?)<jE L I ^ C ^ . CD ^y'T-t^iy)^ ck o T5iM L 

v-L— CD 1 6 S r R N A!z:S^-r•S7^)^^^'5;^3^^ill^fco 
^■r. l^^eP/N-!?^- vx V3.-7!)Nb 1 6 S r RN 
A$. 37x7 ~;u ■ ^ P P/tc^uAaffi-^. x.^y-;u;:t 

'mu^omi'^'^'uUz) z. t\z^^x^\hLfz^ z.^t. 

\'^m\^tzyu--y^]^'^\^. a-35s-d ATP#i^T 

xm%:^mm^im^^±. z.a^z^u-'y'h^z^^y^-^-ti 

4^or c DN A#:lJ^lS7^)<ii^TLrl^/cc:c}:$. mm;:^lc 

ffi)>£^i;:^~ h =y '0-t'f=y Z? ^ ^O-^i^^^mi^xm 
UK^fzo Zi(D^^\Z^i). V^m.Lfz7f^'}S.<?iy:^^\^y 
P~:7(*. WMt Lrl^>g> 1 6 S r RN A^^i^L. $S 

[0 0 15] z^^iommMdm. m.^j]zim.mxhhm 

gCD±p.. C:ttb2^P-teXCDffl^1±^fc(*W)tV^^ 

P;j^cD^^ffi(zJ:oTtT7a:5 C<h7b<ai^'g.o /\-f ^> K 

[0 0 16] -^^mco^^-z^lt^. WMyu-z^'(DUm 

\zm\^x'^mm\z<^^(Di5)^<o-'o\z^^xmm'^^ 

fz{tmmt6^Emm$imm^7tmxmmi^^tK ctt 

^^f^i^tK \B[^m7L\tJ\'<z?'}v \^mm.mzn^-^^ 
ta^^z^^i^xit^mzmm-^^ho 



(5) 



^^mW- 6-9 0 7 9 5 



[0 0 1 7 ] 

^iiOvh^). mmizit 3 flcDMT^^ o fz u V"- a r n 
A:b''^7b<#iSf ^ (5 s. 16S. 2 3 s) ] 
tf-^^L (No! Ier(1984) Ann. Rev. Biochem. 53: 11 

9) . ^mmmmmw^^^ 2x104 m^^jy^v-j^^ 

^t:fzdb. i^r^<Dmmi'Pt^< <h*;l. 2 X 1 o4 

CD# r R N A ^#t;CD[C^ L.- SiM + CDteCDite^li 1 

\z^L.xm^ o4 \^m.m<^i^zit\zt6ih. 

[0 0 18] 

mmm^ mmm^^y.\tz\z7r^\^fzmmt^m^'km 

'OMlT(iymm't^-t^3m(Dyn~~y (CJSl, CJ32. CJ4 

^1 mmmco^m 



1) ^±fS^:t7fxX-7 7'^ h::^;S-u^i5jtL. /\^y')v 

10 20 30 

CJSl; CTATGCGATC GCGCGGTCCG GGTACGnAT GTGA 

10 20 
CJ32; GTTCACGTTC GCTTGCTACX TTCG 

10 20 
CJ41; TTATTGCGGT GCCAHGAGG CAC 

UMom^t:^^\z7ski.fz. m^xm^t^tiimiz. z.^ 

ibCDzfa-yOo'^. CJ31,CJ41 it. :^j>ep/\^^- 

i>jii^iL-\znm:mx&^z.tij<^^ti. #:^>ep 

m'^??^- vx vilZlS^COD N Afei)t^^iRN a 

32^coL^r^i7()^7d:y(?:)MIltt7^3<^bt^. GJ3l^zoL^T 
f*. :b>ep/<<:7^-- vx vIL™c;)-"a5L^b^^ifcB-e^ 

/N>^^- vxvo.— CDMfi. :^>lfP/\^^— vx 

[0 0 1 9] 
[ai] 



CJ31 CJ32 CJ41 



ilfe:/l^^:^*ilTSS-i 



[0 0 2 0] 



[5C^]^] :$^^0Jco:7'p-~-:?^^^l^/r:^>eP/\^^- 



(6) 



6-90795 



'P'k^QO:>^m^V . ^mm(Oo'^i::.M^^(0±lyt:n/\ [0 0 2 1 ] 

GAXACGCXAG GGCGCCAGGC COmCkkU CAGX6CAAGX GGAA6CGAAC GAXGGAAGCA 60 
GCXAGCXXGC XAGAXGA 77 

iH^Fijoiy : mm mm^mm i e s r r n a 

XGAGGGXACO XAAG6AAXAA CGCGACGGXA ACXCCGXGCC AGCACCGCG 49 



